Background of the study: Patellofemoral pain syndrome(PFPS) is a syndrome characterized by knee pain ranging from severe to mild discomfort seemingly originating from the contact of the posterior surface of the patella (back of the kneecap) with the femur (thigh bone). Both open and closed kinetic chain exercises are effective in strengthening of the quadriceps muscle. It has been suggested that these exercises are used jointly in the management of PFPS, but no study to date has evaluated the effect of combined open and closed kinetic chain exercises on PFPS. Treatment of this condition is usually conservative, however the effectiveness of many treatments frequently used in clinical practice, including exercise and taping has not been established. Hence the purpose of this study is to compare the short term effects of combined open and closed kinetic chain exercises and medial patellar taping technique in patients with Patello Femoral Pain Syndrome Methodology: 30 subjects with Patellofemoral Pain syndrome were selected for the study and randomized into two groups Group A and Group B.Group A received closed and open kinematic chain excercises for 30 minutes 5 days a week for 6 weeks and Group B were treated with patellar taping for a period of 6wks.
INTRODUCTION
Patellofemoral pain syndrome which is also known as anterior knee pain in the literature is the most common aliment of knee in athelete and nonathelete adult youth. 1 Incidence of this problem was reported to be 7% to 15% most often involving the women and youth 2 . Main symptom of this condition is diffuse retro patellar and peri patellar pain with no specific pathology which exacerbated while activities such as stair ascent and descent, prolonged sitting, squatting, kneeling, running and jumping 3 . In these patients with this syndrome muscular function decreases 4. Generally the patient may experience some degree of functional disability as a result of pain and decreases functions of knee 5. There are a lot of theories regarding pathogenesis of patellofemoral pain syndrome, including muscle imbalance among the quadriceps and hamstring's, tensor fascia lata, gluteus medius, vastus medialis and vastus lateralis, 6 mal-alignment of lower extremities, 7 over use injuries, 8 ligament and cartilage injuries of the knee, 9 muscle imbalance between vastus medialis and vastus lateralis and patella maltracking in trochlea groove *Corresponding author: Email: thisiseshwarphysio@gmail.com http://dx.doi.org/10.20530/IJTA_33_13-19 ISSN 2320-138X © 2016 of femur and patellar motions is the theory mostly accepted by the author's 10 . Lateral patellar motion results in change in pressure distribution on the articular surfaces and also concentration and increased stress on lateral facet of patella, which in turn leads to patellar pain and patellofemoral pain syndrome 11 . The author's suggested various conservative treatments to manage Patellofemoral Pain Syndrome. Strengthening of quadriceps by focusing on retraining of the vastus medialis oblique which stabilizes the patella in trochlea groove is the most commonly used and highly accepted procedure in management of patellofemoral pain syndrome known as "Golden standard" 12 evidence supports exercise therapy in management 13 .
Open kinetic chain exercises are the traditional method of strengthening the quadriceps muscle, which have been used since past years but closed kinetic exercises are remarkably used during recent years 14 . One of the reason to use closed kinetic chain exercises is that they are similar to activities of daily living i.e they are functional 15 on the other hand low stress is composed on patellofemoral joint in closed as compared to open kinetic chain exercises 16 . The studies comparing the effect of open and closed kinetic chain exercises on patellofemoral pain syndrome found no remarkable difference between them. Hence combined open and closed kinetic chain exercises in management of patellofemoral pain syndrome were suggested 17 . However, in review of literature there was no study that evaluated the effect of combined open and closed kinetic chain exercises on patellofemoral pain syndrome.
The technique of patellar taping can be used in an attempt to not only unload the soft tissues but also maintain a sustained low load that can stretch the adaptively shortened retinacular tissue. There is some debate in the literature about the effect of tape on the patellofemoral joint. What is clear is that tape relieves symptoms.Is Patellar Taping Effective? It has been fairly well established that taping the patella relieves pain, although the mechanism of the effect is still being debated in the literature. It has been found that taping the patella of a symptomatic individual, such that the pain is decreased by 50%, results in an earlier activation of the VMO relative to the vastus lateralis (VL) on both step-up and stepdown.
Medial patellar taping was significantly better than lateral or neutral tape for pain scores, symptom change, and patient preference. In this elderly osteoarthritic group, medial patellar taping resulted in a 25% reduction in knee pain.Some investigators have found that tape changes patellofemoral angle and lateral patellar displacement, but congruence angle is not changed.No studies have compared open and closed kinetic exercises with taping.Hence this study aims to compare both METHODOLOGY All subjects diagnosed with patellofemoral pain syndrome were screened for inclusion and exclusion criteria. The subjects with the age group of 30-50 years were included in the study.Both males and females were included.Patients with symptoms of patellofemoral pain syndrome for least 6 months dignosed by an orthopaedician and referred to physiotherapy department were included.Subjects with history of truma to the patella or knee following fracture,subluxation ,dislocation,ligament injuries,skin allergy to taping,sensory or circulatory problems were excluded from the study.Also,subjects with referred pain from the spine,or other body parts to the knee and patella were excluded from the study. The nature and purpose of study was explained to subjectsbefore recruiting them in the study. Informed consent form was taken from every subject. Both Group A and Group B subjects were assessed for pain using VAS and function using KUJALA scale prior to study after obtaining informed consent.
Group B subjects were treated with medial patellar taping.The knee is shaved 12 hrs prior to taping to remove hair. The patient is made to lie supine.The skin is cleaned and dried removing any grease or sweat.Low irritant Fixomull tape is applied as an under-wrap to reduce the likelihood of skin irritation with rigid sports tape over the top of this (Figure 2 a) .Tape is applied to the lateral aspect of the patella (Figure 2 b) .The patella is glided medially and the tape anchored to the skin over the medial aspect of the knee (Figure 2 c) .The subject is asked not to wet the tape.The patellar tape is removed every 3 days and new tape is applied upto 6 weeks.At the end of 6 weeks,pain and functional outcome is assessed using VAS and KUJALA knee functional scale. Table 3) is considered significant with t value 6.078 and post test values for KUJALA FUNCTIONAL SCORE (Table 6) between Group A and Group B is considered extremely significant with t-value 7.551.
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DISCUSSION
Pain and restriction of joint motion is seen in patients with patella femoral pain syndrome.The above results clearly shows that open and closed kinetic chain excercises (Group A) for six weeks significantly reduced pain and improved patellofemoral and knee joint function.These results are in accordance with systematic review done in 2011 stating that the use of quadriceps strengthening excercises are considered to be the gold standard for treatment of patellofemoral pain syndrome 7 .Although reduction in pain and improvement in function occurred in both the Group A and B Group A was signicantly better than group B in reduction of pain and improvement in function.The reason might have been that open and closed kinetic excercises strengthening the Vastus medialis obliqus muscles that improves quadriceps muscle torque and stabilize the patella by preventing abnormal patellar biomechanics which clearly indicates that six weeks of combined open and closed kinetic chain exercises were effective in the management of patellofemoral pain syndrome. Motor control is largely managed by retraining of vasti muscles, especially vastus medialis oblique. In this study, therefore combined exercises focused on selective strengthening of vastus medialis oblique, which leads to correction of patella maltracking. By restoration of patella mal alignment decreased pain and improved function are expected, as evidenced by this study. Crossely et, al [2005] also indicated that six weeks of physiotherapy program could increase knee flexion during stair ascent and descent in the patients with patellofemoral pain syndrome 5 . According to crossely et.al improvements in the neuromotor control of the vasti muscles may affect patellar tracking and the process leading to improved function of the subject during gait 6. Open and closed kinetic exercises have been used as treatment protocol in management of patellofemoral pain syndrome. Some studies compared the effect of open and closed kinetic chain exercises in management of this syndrome. HERRINGTON and Al-SHERHI [2007] and WITROUW et.al [2000, 2004] concluded that both open and closed kinetic chain exercises jointly useful in treatment of patellofemoral pain 14, 9 It has been fairly well established that taping the patella relieves pain, although the mechanism of the effect is still being debated in the literature On the other hand,Group B with medial patellar taping reduced pain and improved patellofemoral joint function,the improvement was not significant when compared to Group A. The reduction in pain might have occurred because patellar medial taping effectively prevents abnormal lateral tracking of the patella and aligns the patella increasing the loading response during knee flexion as well as increase in quadriceps muscle torque.Signifgicant improvement did not occur in Group B which is in accordance to a study done by RODRIGUZ-MERCHAN,(2014) showing no significant improvement in pain in taping and non-taping subjects 29 .The reason for lack of significant improvement in Group B may also be due to weakness of the VMO as patellar taping does not strengthen the muscles around the the knee and patellofemoral joint. It has been found that taping the patella of a symptomatic individual, such that the pain is decreased by 50%, results in an earlier activation of the VMO relative to the vastus lateralis (VL) on both step-up and step-down. Stepping down, in particular, caused an 8.3°differential between the VMO and VL, because not only was the VMO activating earlier than in the pretaped condition but also the VL was significantly delayed in the taped condition.5 However, in a study done by Cerny et al in which all subjects had a medial tilt and internal rotation of the inferior pole taping, there was no change in activation patterns of the VMO and VL when the subjects were taped 30. In this study both GROUPS Group A and Group B reduced pain and improved function of patellofemoral joint. Significant reduction in pain and improved function has been seen in GROUP A in which combined open and closed kinetic exercises were given.
CONCLUSION
The results of this study have shown significant reduction of pain and improvement in functional ability of patients with Patellofemoral pain syndrome in patients treated with combined open and closed kinetic chain exercises(Group A) when compared to( Group B) that is medial patellar taping. Therefore combined open and closed kinetic chain exercises may be used for better treatment outcome in Patellofemoral Pain Syndrome patients.
